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Abstract: The purpose of this study was to describe the 2linical findings in patients with splenic injury and to determine if ~solated left lower chest injury may be the single clinical indicator 2f splenic injury. The medical records of all adult blunt trauma patients with splenic injury over a 14 month period were reviewed. Significant left lower chest injury was considered present if the patient had left sided pleuritic chest pain with tenderness to ribs 7-12 or if these ribs were visualized as fractured on any imaging study. Patients were considered to have clinical findings suggestive of splenic injury if they had prehospital or emergency department hypotension, abdominal pain or tenderness, a Glasgow coma scale < 15, or gross hematuria. Ninety patients had splenic injury. Thirty-nine (43%. 95% CI 33, 54%) patients had significant left lower chest injury. In five (6%. 95% CI 2, 12%) patients, injury to this portion of the chest was the single indicator of splenic injury. Nearly half the patients with splenic injury will have significant injury to the left lower chest and this finding may be the only indicator of splenic injury.
Introduction:
The spleen is the most frequently injured abdominal organ following blunt trauma.' Splenic injuries may be life threatening even in the patient who appears hernodynamically stable with missed intra-abdominal injuries a leading cause of preventable death in trauma patients.? Rapid, initial diagnosis of splenic injuries is therefore crucial. Unfortunately, splenic injuries may be subtle and present without abdominal pain or tenderness even in the alert nonintoxicated patient.?' For this reason additional clinical and laboratory findings are required to identify those patients with splenic injuries.
In the setting of blunt trauma, hypotension, abdominal pain or tenderness, lowldeclining hematocrit and gross hematuria are all clinical findings associated with splenic injury. In addition, patients with decreased levels of consciousness are difficult to evaluate for splenic injury due to unreliable physical examinations.
Both the liver and spleen are protected from blunt injury by the lower chest wall. The presence of lower rib fractures may, therefore, suggest injury to the liver or spleen.(' Two prior studies have suggested that injury to the chest is an independent predictor of intra-abdominal injury and that patients with significant chest injury require abdominal computed tomography (CT) to delineate intra-abdominal injury."
The purpose of this study was to describe the clinical findings in patients with splenic injury and to determine the prevalence of significant left lower chest injury in patients with blunt splenic injury. Finally we attempted to determine if the finding of left lower chest injury might be the single clinical indicator of splenic injury.
Methods:
The medical records of all patients over the age of 15 years who sustained blunt splenic injury over 14 months were reviewed. The study site is a Level 1 trauma center with an annual ED census of 65,000 patients. Patients with splenic injury were identified by discharge diagnosis, from review of the trauma registry, and official interpretations of abdominal computed tomography (CT) scans. Patients initially evaluated at an outside hospital and transferred to this institution were excluded.
Data was recorded on standardized data sheets and included both prehospital and ED history and physical examination findings. Prehospital records were examined for the presence of hypotension (systolic blood pressure < 90 mmHg) and complaints of abdominal pain or tenderness on abdominal examination. ED records were assessed for the mechanism of injury, vital signs, Glasgow coma scale (GCS), complaints of abdominal pain or tenderness on abdominal examination. The presence and location of chest tenderness as well as the quality of chest pain were abstracted. ED hypotension was defined as a systolic blood pressure < 90 mmHg on arrival or at anytime during ED evaluation. The presence of gross hematuria was recorded as was the results of serial hematocrit determinations. At the study institution, serial hematocrits are routinely obtained on blunt trauma patients while in the ED. A decline in hematocrit > 6% points during ED evaluation was considered to represent a significant decrease in hematocrit and a drop to this degree results in abdominal CT scanning at the study site.
Significant left lower chest injury was considered present based on abnormal findings either on physical examination or radiologic studies. Via radiographic evaluation, significant left lower chest injury was considered present if plain chest radiograph or abdominal CT demonstrated left sided rib fractures to any of ribs seven through 12.6 On physical examination. significant left lower chest injury was considered present if patients were diagnosed with left sided chest wall tenderness (ribs 7-12) associated with pleuritic chest pain. All patients' hospital courses were reviewed to identify those patients undergoing laparotomy. diagnosis at laparotomy, and therapy at that time.
Patients were considered to have clinical findings suggestive of splenic injury if any of the following were present: a decreased level of consciousness (GCS < 151, prehospital or ED hypotension (systolic blood pressure < 90 mmHg), conipiaints of abdominal pain, abdominal tenderness on examination, a hematocrit drop > 5% points on serial measurements, or gross hematuria. Patients with a GCS < 15 were considered to have unreliable abdominal examinations. Patients were considered to have significant left lower chest injury as an isolated predictor of splenic injury if they had significant left lower chest injury in the absence of all the previous defined indicators of splenic injury. All patients with significant left lower chest injury as an isolated predictor of splenic injury had all additional injuries documented.
The study was exempted from review by the institution's Human Subjects Review Committee. Continuous variables are displayed as the mean k one standard deviation. Confidence intervals (CI) are calculated where appropriate. Data analysis was performed using STATA 5.0 for windows statistical software9
Results: Ninety patients had blunt splenic injury during the study period. The mean age of the patients was 37.9 f 17.5 years (range 16 to 84 years). The mechanisms of injury for these 90 patients were as follows: motor vehicle collision 55 (61%), automobile versus pedestrian 9 (lo%), assault 8 (9%), motorcycle accident 4 (4%), automobile versus bicycle 3 (3%), and other 11 (13%). History, physical examination, and laboratory evaluations for all patients are depicted in Table 1 .
Thirty-nine (43%, 95% CI 33,54%) patients had significant left lower chest injury diagnosed by physical examination or radiologic studies. Eighty-nine patients had chest radiographs performed (one patient was unstable for chest radiography and underwent immediate ED thoracotomy). Eleven (12%, 95% C'i 6, 21%) patients had left lower rib fractures visualized on plain chest radiographs. Forty-seven patients underwent abdominal CT and 18 (38%, 95% CI 25,54%) had left lower rib fractures identified on that CT. Four of the patients with rib fractures identified on CT scan had these rib fractures also identified on plain chest radiography. An additional 14 (16%, 95% CB 9,25%) patients had significant left lower chest injury solely on physical examination.
Fifty-six patients underwent laparotomy. At laparotomy, 44 patients had splenectomy, six had splenorrhaphy, and six had no intervention to the spleen. Seven (8%) patients expired.
Eighty-five (94%, 95% CI 88,98%) patients had clinical findings (GCS < 25, prehospital or ED hypotension, abdominal pain or tenderness, declining hematocrit, or gross hematuria) suggestive of splenic injury. All five (6%, 95% CI 2, 12%) patients without these clinical findings suggestive of splenic injury had significant left lower chest injury. One of these five patients required splenectomy on day four after injury. The clinical findings in these five patients are depicted in Table 2 .
Discussion: The majority of patients with blunt splenic injury will have signs or symptoms of splenic injury. Over half had abdominal tenderness and nearly half had significant injury to the left lov~er chest. This lcw rate for abclorr~inal tenderness n a y be deceptive, as 40% of the patients with splenic injury had decreased levels of consciousness. potentially resulting in the inability to evaluate the abdomen for tenderness.
All five patients in this study without definitive signs and symptoms of splenic injury had significant left lower chest injury. In three of these patients, injury to the chest overlying the spleen was diagnosed solely on physical examination and one of these patients required splenectomy. Only one of these five patients had additional injuries (left hemothorax, left pneumothorax, and a left anterior shoulder dislocation) and none of these five patients were intoxicated.
Despite the trend in nonoperative management of splenic injuries, especially in children, early diagnosis of splenic injury is indeed essential.lOJ1 Although delayed splenic rupture has been documented in patients with initially normal abdominal CT scans, this entity is more often a delayed diagnosis of splenic inj~ry.l?-'~ The most conservative approach would employ imaging all patients with isolated left lower chest injury. This is the current standard at our institution.
Two prior studies have suggested definitive abdominal evaluation (abdominal CT or DPL) for all patients with major chest These studies, however, do not specifically evaluate injury to the chest overlying the spleen. Only one prior study focused on injuries to the left lower c h e~t .~ This study evaluated the association between intra-abdominal injury and lower rib fractures (7) (8) (9) (10) (11) (12) and suggested that patients with lower rib fractures and multiple injuries are at significant risk for intraabdominal injury.
This study has several limitations. It is retrospective and therefore dependent on history and physical examination findings documented by the examining physicians. It is possible that physicians did not document the presence of chest wall tenderness and pleuritic chest pain. This would lead to underestimating the prevalence of significant left lower chest injury in patients with splenic injury. Not all patients presenting to the study site during the study period underwent abdominal CT or laparotomy. Therefore, some patients with splenic injury may not have had their injury detected. The importance of unidentified splenic injuries that do not become clinically apparent, however, is unclear.
This study consisted of patients presenting to a level 1 trauma center. Patients seen at this type of facility routinely have more severe mechanisms of injury than those do at other centers. Finally, we were unable to identify patients with left lower chest injury without splenic injury. Therefore, we could not determine the positive predictive value of significant left lower chest injury of splenic injury.
Glonclnsions: Most patients with splenic injury will have abdominal tenderness or a decreased level of consciousness. Nearly half the patients with splenic injury have significant injury to the left lower chest, and a small percentage of patients will have left lower chest injury as the single indicator of splenic injury. A prospective study is warranted to determine if abdominal imaging is necessary in all patients with isolated left lower chest injury. 
